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Figure 1. Panel view of the Type 1900-A Wove Analyzer. 


NEW WAVE ANALYZER HAS 
3 BANDWIDTHS, 80-DB DYNAMIC RANGE 


The now Type I‘.)0()-A Wave Ana¬ 
lyzer, .shown in Figure 1, is one of the 
most versatile measuring instruments 
ever devised. 

In its primary function as an electric- 
wave analyzer or .selective voltmeter 
over the range from 20 to ")4,000 cps. 


it provides three different bandwidths 
3, 10, and oO cps and a wide 
.sensitivity range to cover a variety of 
spectrum-analysis recpiirements. 

Its three meter .speeds, together with 
the three bandwidths. make it excep¬ 
tionally useful for noise analysis. 
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Figure 2. Block diagram of the anolyier. 


The linear frequency scale, the three 
hand widths, and a high-level, 8t)-db- 
dynaraic-range output make the com- 
hination of a Type 1521 Graphic I^vel 
Recorder and Type M)00-A Wave An¬ 
alyzer a recording analyzer of out^ 
standing usefulness. Another output 
for use with 1-ma dc recorders is also 
included. 

The analyzer also functions as a 
tunable filter, and it has a generator 
output that tracks the tuning of the 
analyzer, thus providing both a power 
source and a tuned-voltmeter detector 
for network measurements. 

The additional features of a large, 
mirror-backed meter, in-line frequency 
readout, precise frequency set lability, 
excellent freciuency stability, a con¬ 
stant one-megohm input impedance, 
automatic frequency control, and a 
(I nick calibration test make the ana¬ 
lyzer easy to use. 

DESCRIPTION 

General 

The Type HKX)-A Wave Analyzer is a 
heterodyne type of analyzer. As can 
l)e seen from the block diagram, I'igure 


2, the main filter is a 100-kc quartz- 
crystal filter. Any frecpiency in the 
range from 20 to 54,(MX) cps can l)e 
heterodyned with the local oscillator, 
which is tunable from 100 to 154 kc, 
to produce a 100-kc difference fre- 
(piency, which is applied to the filter. 
The amplified output of the filter drives 
a metering circuit and supplies a vol¬ 
tage for recording. 

This basic analyzing system is ar¬ 
ranged to include the feature.s ne<‘es- 
sary for a wide variety of measurement 
applications; these important features 
will be described in relation to typical 
applications. 

INPUT CIRCUIT 

The input control for the instru¬ 
ment is a constant-input-impedance, 
1-megohm attenuator. A 54-kc low- 
pass filter in the input amplifier re¬ 
duces the response to signals beyond 
the op(irating fn^iuency range of the 
instrument. This filtering is essential 
to minimize responses at the 100-kc 
filter fretjuency and at image frefjuen- 
cies. Thes(* responses could otherwise 
lead to .serious errors, particularly in 
the measurement of wide-band noise. 
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Af C*» 


Figwr* 3 (right). Filter characteristics for the three bandwidths (3, 10, and 50 cps) os plotted automatically 
on the Type 1521 Graphic Level Recorder, (loft) Photo of trace on storage oscilloscope, showing detoil 
of 3-cycle and 10-cycle bands. Frequency source was a Type 1162-A Coherent Decode Frequency Syn¬ 
thesiser. Markers ore 1 cps. Vertical scale is linear. 


LOCAL OSCILLATOR 

'rh(* ctsrillutor uses tht‘ .«^<Ti(*s-tuiu*(l 
N’uckar circuit* with a large, high-C^, 
tiiiivorsjil-woiiiul eoil and stable eapaei- 
tors to achieve a high degree t)f fre- 
(|ueiiev stability. The fre(|UciM*y-eontrol 
capacitor of the oscillator is shaped .so 
that the fre(|ueney is a lin(*ar function 
of the dial rotation. The linear scale 
makes po.Hsible the use of a combination 
of dial and counter to get high n'.solu- 
tion and an in-line readout. Hut. more 
importantly, when the analyzer is tuned 
manually, this linearity makes the tran¬ 
sient Udiavior the same over th<* full 
rang!* of the dial. When a rei-ording is 
made and the <lial is driven at a con¬ 
stant rate, the Isdiavior is again uni¬ 
form. and the fastest .speed of sweep 
suitable for a giv(*n bandwidtfi is ap¬ 
propriate over the full frei|U(‘nev range*. 
The resulting <*hart has a linear fre¬ 
quency scale, which has important ad¬ 
vantages for analy.sis. This feature will 
Ik* diseus.s<Mj more fully below. 

The series tuning arrangement of the 
cKscillator circuit has made po.ssible a 
new cin*uit for a (‘alibrated cych^s- 

•J. K. ('Inpi', ’* Krot(Henry .*<tAlile !.(’ OMMlIntor*," 
f*roerrdtnga o/tkr tNK, .LusHot, 


increment <‘ontrol that is useful over 
the entire tuning range of the oscillator. 
This control covers the range of ilOO 
cps with respect to the setting of the 
main frecpieney-eontrol dial. The cycles- 
increment control is particularly help¬ 
ful when the It-cycle bandwidth is us(h 1 
in the measurement of components that 
are closely spaced in frequency, as for 
example, low-free|uency side-band com¬ 
ponents about a carrier. It is also useful 
as a vernieradj list m(*nt during recording. 

QUARH-CRYSTAL FILTER 

1'he use of four low-tempiTaturc*- 
c<K*fticient epiartz crystals has made po.s- 
sible the development of a filter that 
can be switched to thrf*e difTerent band- 
widths and whii h has exce'llent charac¬ 
teristics over a relatively wide range 
of ambient temperatures. The band- 
widths .selected are .‘h 10. and oO eps, 
which are ade(|uate for almost any 
analy.sis problem. 'Kypii’a! i respon.se 
characteristics are shown in Figure it. 

The importance of In'ing able to 
sele(*t any om* of threi* bandwidths Ls 
ea.^ily demonstrat(*d by .some .simple 
examples. If the components in the 
spectrum to be measured are only 10 
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rps apart, the selectivity of the 3- 
eycle l)aiidwidth is essential; the 10- 
and .')0-cycIe handwidths would not 
adecjuately separate the components. 
If the components are spaced farther 
apart, the broader handwidths should 
ordinarily l)e us<‘d. because any fre- 
(juency instability of the incoming sig¬ 
nal is then less troublesome. I'or ex¬ 
ample, in a measurement of the dis¬ 
tortion of a tape re<‘order, the Hut ter 
may make the pointer of the analyzer 
meter fluctuate violently as an attempt 
is made to tune in the c*omponent in a 
narrow band, and no satisfactory meas¬ 
urement is possible. But the oO-cycle 
bandwidth will tolerate the Huctuations 
encounterc^cl in any good tape recorder, 
and the measurement Is easy. 

Time .saving is another important 
advantage of the wider handwidths. 



Figure 4. View of the Type 1910-A Recording 
Wove Analyzer, consisting of the Type 1900-A 
Wove Analyzer and the Type 1521 Graphic Level 
Recorder. 


'I'he speeil with which a given fre(|uency 
range can Im* swept varies in the limit 
as the .scpiare of the filter bandwidth, 
'rims, if the oO-cycle bandwidth pro¬ 
vides adecjuate resolution, the effective 
res|>on.se speed over a given fre(|uency 
range can Ih» as much us 25 times as 
fast as it is for the 10-cycle bandwidth. 
This increa.s4Ml spt»(*d can he very im¬ 
portant in re(‘ording. but it is alsf> Intth 
useful and apparent when the analyzer 
is tuned by hand. For noise signals, 
the differences in time recpiired for 
analysis by the diffenuit handwidths 
are even more significant. This point 
is discussed further in the section on 
noise analysis. 

VOLTAGE CALIBRATION 
voltage from the power line Is 
clipped and compensjited to provide' a 
component at the fundamental power¬ 
line freepiency whose amplitude is es¬ 
sentially constant over a wide range of 
input voltage* and ambient temperature. 
This funelame'utal cejmponent is u.se‘d 
as the n'fere'iK'e calibrating signal, so 
that the sensitivity e)f the ihstrument 
e*aii be easily ch(*e*k(*d at any time. The 
e*alibrating signal is always at the 
pe»wer-line freepiency so that it earn Ik* 
loe’ated witheiut difficulty. 

OUTPUTS FOR RECORDING 
'Phe new analyzer |ias a number e)f 
eiutputs, two of whie-h are spee*ifie*ally 
provided for re*e*oreJing purpeises. 'Phe 
me)st important is the l(M)-kc filtereel- 
and-amplifieel signal for driving the 
Type 1521 (Iraphic Level Hee*e)rder. 
This output has an SO-db dynamic 
range* and ene)ugh power so that the 
full capabilities of the re*e-oreler can Ik* 
utilized, anel the r<*e*e>rder and the 
analyzer. she)wn in I'igure 4, make a 
remarkably useful e^oinbination, which 
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is available as the Typk H)10-A Record¬ 
ing Wave Analyzer. 

Dynamic Range 

The 80 (11) or more of dynamic range 
in the filtered output is obtained for 
signals of 0.3 volt or higher. The term 
“dynamic range*' is u.sed here to signify 
the linear rangi* from maximum output 
to the noise level without readjustment 
of the controls. This range in many 
other instruments is significantly leas 
than the analysis range one obtains 
by re.setting the attenuator that con¬ 
trols the meter reading. In this analyzer 
the two are similar, since the meter 
attenuator covers a 70-db range, which 
combines with a 2()-db range of the 
meter to give a 00-db analysis range. 


Writing Speed and Bandwidth 

When the output of the analyzer is 
recorded, much detailed information 
about the spectrum of a signal can be 
obtained automatically. The detail that 
can be obtained is illustrated by the 
charts reproduced in Figure o. In one 
instance more than 3400 components 
of a particular signal were recorded, 
and each of the components was clearly 
defined. 

Such a recorded analysis can proceed 
with little attention after it is once set 
up. Hut it often pays to consider care¬ 
fully how the analysis should be done, 
because the time required varies greatly 
with the bandwidth and with the re¬ 
corder characteristics. When a periodic 



Figure 5. Plots of pulse woveforms mode on the recording analyzer: (a, obove) 100-^sec pulse at 1-kc 
repetition rate. Pulse wos amplitude modulated from % to full amplitude by a 200-cycle, nan-caherent 
sine wave, (b, be/ow) 20-/isec pulse at an average repetition rate af 200 cps. The pulse was position 

moduloted at a 25-cycle rate. 
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FREQUENCY IN KC FREOUENCf )N KC 


Figure 6. Charts of modulation noise on o 1>kc tone for two different types of magnetic tope. Note that 
one is about 10 db better than the other. Such measurement can be made eosily with the recording 
onolyxer, owing to the 80-db dynamic ronge. For these records, chart speed was 2.5 inches per minute; 
writing speed, 10 inches per second; bandwidth, 10 cps. 


signal is analyzed, the reeorder’s fastest 
writing speed should be used to speed up 
the recording. Its fast writing speed 
makes the Type 1521 Graphic Level 
Recorder particularly useful. 

The widest hand\Wdth that provides 
adequate selectivity should also be 
used, since the inherent response time 
of the filter is inversely proportional 
U) the bandwidth. Here the three band- 
widths make possible a near-optimum 
choice for most analyses. The time re¬ 
quired to analyze over a 25-kc range 
is approximately 2 minutes, 20 minutes, 
and 2 hours for the 50-, 10- and 3-cyele 
band widths, respectively. 

Linear Scale 

The recorded display from the Type 
1000-A Wave Analyzer is linear in fre¬ 
quency. This linear display has the 
important advantage that harmonic 
components of a periodic signal are uni¬ 
formly spaced, so that the harmonic 
ndations are obvious. If the signal is 
more complex, for example, a modu¬ 
lated carrier or other combinations of 
signals, where there are component 
frc(iuencies that are sums and differ¬ 
ences of other component frecjuencies, 


such relations are also readily apparent 
on a linear fre(|uency scale. 

DC Output 

The .second output for recording is 
in series with the indicating meter so 
that a simple, 1-ma dc recorder can be 
used. This arrangement provides a con¬ 
venient method of recording, but the 
recording is .seriously limited in .speed 
and in dynamic range, compared to the 
one made from the 100-kc output. 

NOISE ANALYSIS 
Meter Speed 

The new analyzer is well suited for 
the analysis of noise. The slow meter 
response is one essential feature, and 
the choice of bandwidths and the linear 
frequency scale simplify many noise 
analyses. 

Three different meter speeds are 
provided. The fastest time constant 
is essentially that of the meter alone, 
about second. This speed is always 
used for measurement of components 
of periodic signals. The slowest time 
constant provided is about 5 seconds, 
and this and the intermediate value are 
used for noise measurements. The im- 
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Figure 7. Chart of analyzer meter current (dc output) os a function of time for random noise, with 50-cycle 
bandwidth, os recorded with FAST, MEDIUM, and SLOW meter switch settings. 


portance of these slower responses for 
noise measurement ean he readily ap¬ 
preciated when the problems associated 
with noise analysis are reviewed. 

The indicated meter reading pro¬ 
duced by an applied random-noise 
signal, whether it is electrically gen¬ 
erated noise or acoustic noise trans¬ 
formed by a microphone into an elec¬ 
trical signal, fluctuates considerably. 
These fluctuations reflect the irregu¬ 
larities in the process of noise produc¬ 
tion. In fact, all signals contain some 
random-noise energy, and many con¬ 
tain enough so that the indication is 
not at all steady. 

The charts of Figure 7 show graphi¬ 
cally the behavior of the pointer of the 
indicating instrument as a fun»‘tion of 
time when .«?ample.s of the same ran¬ 
dom noise were measunuJ with the oO- 
cycle bandwidth and the three diflferent 
meter speeds. It is clear that the aver¬ 
age value is essentially the same for 
each sample, but the fltictuations are 
markedly greater for the faster meter 
speeds than for the slow one, aiul the.se 
difTerences are inherent in the nature 
of the measurement. It is fibviously 
much easier to obtain a good estimate 
of the average value with the slow metej* * 
spee<l. The charts illustrate al.so that 
a maximum or minimum reading for a 


noise signal has little significance. 'Fhe 
extent of the fluctuations does have 
some .significance, however, with regard 
to the statistical estimate of the confi¬ 
dence to be given to the selected average 
value.-- 3 

Bandwidth 

If the narrower bandwidths are used, 
the fluctuations are even gr(*ater, and 
only the .slower meter speeds can be 
used to obtain a satisfactory average 
value. A relatively simple principle 
applies here. The narrow bands arc 
u.sed to get fineness of detail. The 
finer the detail that is de.sired, the 
more time is needed to obtain the re¬ 
sult to a certain degree of confidence. 
The averaging time ref|uired is essen¬ 
tially inversely proportional to the 
bandwidth. 

If the analyzer is swept through a 
range of fre(|uencies in order to ol>- 
.serve the spectrum, it is nec(‘.s.sary to 
stay in each bandwidth along the fre- 
(piency span long enough to get a satis¬ 
factory measuremc'iit. This factor com- 
1 lines with the averaging tim(‘ to make 
the re(|uired total sweep time inversely 
proportional to the scpiare of the band- 

5 R. B. Blm-ktiiun ami J. W. Tiikcy, The Mra$urenirnt 
of Sprrtrn, [)ovi*r, New Yurk. 

* R. I*. Ronu. *'Insitrunionttition for RutHloiii Vibration 
Analysis,” pp 7-27 to T-iiO in ftandom Vibration, wlittsl 
by S. II. Cran'Jall, Teclinolony I’rpiW. Cambridge* Ma^i- 
ciiusetti). 19.^8. 
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width, again pointing up the importance 
of having three* tiandwidths available. 
If only the detail of the oO-eyele band¬ 
width Ls lUM'ded. a relatively short time 
for the analysis suffiees. If the detail 
of the narrower bamis is necessary, the 
reepiired time is correspondingly longer, 
and a fast scan is useless or, even 
worse, misleading. 

Unless these aspects of noi.se analysis 
are understood, one can easily be led 
into u.sing an analyzer that is entirely 
unsuitable to the proldem, using an 
analyzer incorrectly, accepting data 
that are misleading, or even rejecting 
useful (lata. 

Spectral Density 

In order to compare measurements of 
random noise made with difTcrent band- 
widths, it is customary to (’onvert the 
measurc'd value to an e(|uivalent one 
^ for a l>andwidth of one cyele per .second, 
'rhi.s (‘(piivalent value is often called the 
spectral den.sity. The (Conversion for a 
measurement made on the wave ana¬ 
lyzer i.s simple, becau.se it is inch'pendent 
of the center frecpiency and depends 
only upon the particular bandwidth 

l]S('(l. 

AUTOMATIC FREQUENCY CONTROL 

In one mode of operation of the ana¬ 
lyzer, the local-oscillator fre(iuency is 
eontroll(‘d by the filtered signal by 
means of a <|Uartz-cry.staI discriminator 
and reactance diod(*s. >\’hen a com¬ 
ponent has been tuned in, it can be 
locked by means of this automatic fre- 
iiuency control to stay within the pass 
band of the analyzer t)ver a wider fn*- 
(juency rang«‘ than the normal pass 
band. The characteristics of the control 
^ circuit, how(*ver, limit the rate at which 
the frecjuency can change without dro|>- 
ping out of lock to a relatively slow one, 


and the control circuit is not efifective 
for a noise signal, 'rhus, whenever p(xs- 
sil)le, it is preferable to use the oO-eyelc 
bandwidth rather than automatic fre- 
(piency control. If a component is to be 
observ(*d for a long time and might 
drift beyond tlw* r)0-(*ycle pass band, the 
afe is useful in compen.sating for such a 
drift. 

TUNABLE FILTER 

The analyzer also functions as a 
tunable, selective filter and amplifier. 
This type of operation is achieved by a 
second heterodyne operation in which 
the amplified and filtered .signal at 100 
kc is beat with the local oscillator to 
n'store the filter(»d component to its 
original fre(iuen(*y. The tunable filter 
has the excellent selectivity character¬ 
istics of the particular bandwidth 
cho.sen. and the output amplitude is 
proportional to the component ampli¬ 
tude. 

The applications for this mode of 
operation are generally those for a 
highly selective filter, for example, .sepa¬ 
rating out an individual component of a 
complex signal for study. The study 
may consist of an accurate determina¬ 
tion of the component fre(|uency stabil¬ 
ity by means of a digital frcHpiency 
meter (counter), or it may simply be 
determining the existence* of a particular 
component in the mid.st of interfering 
components. 

If a signal from the Typh Uan- 
dom-Xoise Ch'nerator is applied to the 
input of the analyzer, the output will 
l)e a narrow band of noise. The center 
fre(|uen<‘y of this noi.se can bo set by 
means oi the analyzer fre(juency con¬ 
trol. When thi.^ type of noi.se i.s made 
audible by m(‘ans of a loudsp(*aker, it 
can be used for acoustical transmission 
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Figure 8. Chart of 0- to 20-kc output of Type 1390 Rondom-Noiie Generator at recorded with 50-cycle 

bandwidth. 


tests, for reverberation measurements, 
and for some psychoaeoustical tests. 

TRACKING GENERATOR 

In one mode of operation the local- 
oscillator voltage is heterodyned with 
a l(K)-kc crystal-oscillator voltage to 
produce a beat signal whose fretiuency 
is always the same as that to which the 
analyzer is tuned. As the local oscillator 
Ls tuned from UK) to 154 kc, the fre¬ 
quency of the beat signal varies from 
zero to 54 kc. This beat signal is ampli¬ 
fied to provide a maximum of at least 2 
volts across 600 ohms. This output can 
be used to drive a network, amplifier, 
tape recorder, impedance bridge, or 
other system to be tested. The output 
of the device to l>e tested can then he 
measured by the analyzer, and the ana¬ 
lyzer will stay in tune to the funda¬ 
mental component as its frequency is 
varied. In this way the efifeets of hum, 
distortion, and noise are essentially 
eliminated from the measurement. 

When an accurately known signal 
must be applied to the device under 
test, the output from the generator is 
sufficient to drive a Type 546-C Audio- 
Kreciuency Microvolter. Alternatively, 
the wave analyzer can measure its own 
output but, of course, not at the same 

10 


time as it measures the output of the 
device under test. 

The 100-kc output for driving the 
Type 1521 Graphic Level Recorder can 
be used at the same time that the track- 
ing-generator output is used. Thus, the 
response characteristic of a device can 
be plotted automatically with the wave 
analyzer supplying the signal, the de¬ 
tector, and the output for recording. 

SUMMARY 

The Type H)00-A Wave Analyzer, 
with its three highly selective filter 
band widths covering the frecjuency 
range from 20 to 54,000 cps, its high 
sensitivity, its high and constant input 
impedance, its three meter speeds for 
noise analysis, its linear frequency 
scale, its tunable filter, its tracking 
generator, and its afe, provides a new 
degree of versatility in measuring in¬ 
struments that will make it one of the 
most widely used analyzers in elec¬ 
tronics. 

— Arnold Peterson 
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TYPE 1910-A RECORDING WAVE ANALYZER 


The Ki'fonling Wavo Aiuilyzrr 

Typo 11K)()-A VVjiVO Analyzer 
Typo ir»21 (Iraphio L(‘vol liooordor 
Typo lolM-nOH Drive Tnit 
Typo Link Lnit 

10 Ur»lls TyfK‘ l.Vil-‘.M()4 (’hart I*apor 
10 Knlls'fypo LVJ1-0 Mm ( 'hart I*apc*r 
d’ypo 80-(ll) Loti'ntiomotor* 


consists of the following items: 

lioth bench and rack models arc 
available. 'I’hc bench mo(iol is shipped 
completely assembled. The rack model 
is supplied with supports for installa¬ 
tion in a standard Ubinch rack. 

* A tO'ilh |iott>ntiuiiiPt«!i' tM in!<(ull«Ni in llii* recorder. Tlie 
saHlI) nnil IS Mitpplied in nddition. 


SPECI FICATIONS 

TYPE 1900 -A wave ANALYZER 


FREQUENCY 

Range: 20 In 54,(HlO rp?. Tlir frf«HH*?lcv is iiuli- 
raleil <»ii u nxinUT and a tiial with a linear 
^railiiatioii. I divisidn 10 cps. 

Accuracy of Calibration: dt (’2%T*^ Cps) Up to 

50 kc; db ]% Ix'viind 50 ke. 

Incremental-Frequency Dial (aF): 100 rps, 

.Veeuniev is dr 2 cp.** below 2 ke, d=5 cps up to 
50 kc. 

Automotic Frequency Control: .Vt fre<|U(‘ti(‘ies Ih*- 
low 10 ke. lot:»l r.’iuue of fretpieney lock is 100 
eps for the 50-evele baiul and 150 eps for the 
l()-eveh‘ band, as detined by d-tlb drop iti re¬ 
sponse fnim full-.seale d(*M(*<iion. At 50 ke, the 
hn’k ninges deen-rise In olie-half these values. 

SELECTIVITY: Three bandwidths {‘A, 10, and 50 
eps^ »‘leeted by switeh. 

3-Cycle Band; .At letisl HO db ilown at drt) eps 
from eeni<T fnajueney. at lt‘a.st tU) db dtiwn :it 
drln eiis, at h*ast HO d)> down at rt25 eps ;ind 
beyoiiu. 

10-Cycle Band: At least HO db down at dr20 eps, 
at. least. I»0 dl) down at d: 15 eps, at le:ist SO db 
down at drSO <'p.s and Ixwoiid. 

50-Cycle Band: .At haist HO db down at ^100 
e|*s, at least liO db down at d:250 eps, at le;ust 
SO db tlown at ±500 eps and bc*vond. 

l•JtTeelive bandwidth for noise e<pi:d to nom¬ 
inal baiul width within ±10% for 10- and 50- 
cycle baiuls and ±20% for H-eyelc baiul. 

INPUT 

Impedance: One megohm on all ranue.s. 

Voltage Range: itO inilTOVolts to HOO volts full 
Seale in H, 10 serii‘s. A d(‘eibel seale is also 
provided. 

Voltage Accuracy: .After ealibratiou by internal 
8oun*e, the .ai'iMiraiw up t<i 50 ki* is ±(H% of 
indicated value -f 2% of full seale) e,\et»pt for 
the elTeets of int<>rnal noise when the attenuator 
knob is in the ma.ximum-sensitivity positi<»n. 


In that position the intiTnal noise is about 5% 
of full s<*ale for the H- :ind lO-iwele band.s and 
10% of full scale for the 50-eyeh* baiul. broni 
50 t<» 54 ke, the above H% error beet»mes 1/,. 

OUTPUT 

100-kc Output: Amplitude is proportional to 
amplitude of seleeteil eompotu'iil in analyzer 
input signal. With the Tyck 1521 (iraphie 
l^’vel Meeorder eonneete<l thn»ui;h the ada|>tnr 
cable sujtplied, at full-scale meter delUMtion 
output is .at le.xst H volts. Dynamic raiiKi- from 
oviTload point to internal noise i.s >H0 db with 
atleiiuaUir knob fully clockwise. 

Recording Analyxer: The ;m:dyzer in <*ombina- 
tion with tin* Tyi’E 1521 (Jraphie Level He- 
eorder pnMhnrs l outimnni.s, convenient records 
• )f fre<|iien«‘v S(»eetra over the complete range 
of the analyzer. The end fravies of the bench 
models can la* bolted together to form a rigid 
assembly. 

DC Output: One milliampere in 1500 ohms for 
full-scale meter ilellei’tion, one aid(‘ gniuiuhal. 

Filtered Input Component: OutlMIt at le:i8t I volt 
across (MMlHihm load for full-scale meter do 
lleetion with output eoutrol at maximum. 

Tracking Generator: 20 eps to 54 k(‘; output is 
at least 2 volts aepKSS bOO-ohm load with out¬ 
put control at maximum. 

GENERAL 

Residual Modulation Products and Hum: .At least 

75 db down. 

Terminals: Input, Type OHS Binding Postxs; 
output, telephone jacks. 

Power Requirements: 105 to 125 (or 210 to 250) 
v»>lt8, 50 to 00 cps, appniximately 10 waits. 
Accessories Supplied: Typk 1500-1*05 Ailaptor 
C’ubl(‘ .Assemidy, phone plug, Type (.' Al*-22 
Power ('«»rd, spare fuses. 

Other Accessories Available: Tyi'K 1000-1*1 Link 
rnit for coupling to Type 1521 Clraphic larvel 
Kecorder. 


n 
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GENERAL RADIO EXPERIMENTER 


SPECIFIC A 

Cobinet: Uark-lKMH-h. 

Dimensions: Ik'iirli — width M), hriftht 

Hl* 4 , clrptli 15*4 inchc's (^85 by 4lo by HIK) 
niiiO, •»vfr-all; rack model — paiii*) l*d by 15^ i 
inchea (185 by 100 mm), depth Indiiiid panel 
18 >4 iiiehea (if 10 mm). 

Net Weight: 50 pounds (20 kg). 

Shipping Weight: 84 pounds (80 kg). 


IONS (Coni) 

TYPE 1910.A RECORDING WAVE ANALYZER 
Dimensions: Bench iiUMlel whlth 10, height 
25*4, depth 15*4 inrhea (485 by 045 by 800 
mm), over-all: rack model wuith 10, height 
24^2 (485 by 025 mm), depth behind panel, 
18*4 inches (840 mm). 

Net Weight: 110 pounds (5i4 kg). 

Shipping Weight: 100 iMMJtids (87 kg). 


Type 


l*nce 

1900-AM 

Wave Anolyzer, Bench Model 

$2150.00 

1900.AR 

Wove Anolyzer, Rack Model 

2150.00 

1910-AM 

Recording Wove Analyzer, Bench Model 
(for 60-cycle supply) 

3500.00 

1910.AR 

Recording Wave Analyzer, Rack Model 
(for 60-cycle supply) 

3500.00 

1910-AMQ1 

Recording Wove Analyzer, Bench Model 
(for 50-cycle supply) 

3500.00 

1910-ARQ1 

Recording Wave Anolyzer, Rock Model 
(for 50-cycle supply) 

3500.00 

1521-9464 

Chart Paper, 0-10 kc, 100-foot roll 

2.75 

1521-9465 

Chart Poper, 0-50 kc, 100-foot roll 

2.75 


USEFUL FORMULAS, TABLES, AND CURVES 
FOR RANDOM NOISE 


Tiuler the above title we have pre¬ 
pared a (i-page ptiblieation listing rela- 
tioii.ships and data that are eoininonly 
iist»d in working with random iuii.se. It 
will Ik» found particularly useful by 


those who deal with noise phenomena 
only occasionally aiul need a handy 
reference to nTresh thtur memories. 
Free on retpiest; ask for publication 


lX-103. 


CORRECTION 


Several eagle-i‘yed rc*aders have 
pointetl out that the schematic of a 
pulstul bias supply for use in tran.si.stor 
measurements (Experimrnlrr^ Febru¬ 
ary, HHM, page 7) .shows that the bias 
.sourct* is short« hJ when the nday oper¬ 
ates. This is (|uite true, but, as u.sed liy 


(Mark Division, National Semiconduc¬ 
tor Corporation, who devi.sed the cir¬ 
cuit, the shorting does no harm since 
they u.se a constant-current bia.s supply, 
rather than a lottery. 

We apologize to our puzzlcnl readers 
for omitting this fact. 


- S W I E E E CO - 

'I’his ancient .Apache rallying cry stands for Southwestern IEEE 
Conference and Show, now in its lOth year, (leneral Radio will be 
there, in booths 801-802-808. On di.splay will tn* the new instruments 
shown at IEEE — New York and de.scribe<l briefly in the March issue 
of the Experimenter, (leneral Radio engineers will Ik* on hand to wel¬ 
come you and to demon.stratc the new eejuipment. 

Dallas Memorial Auditorium April 22-24, 1964 


General Radio Company 
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